Behavioral characterization of female zinc transporter 3 (ZnT3) knockout mice.
Zinc is an important element in all cells of the body, having structural, enzymatic, and regulatory functions. In some neurons, zinc is loaded into synaptic vesicles by zinc transporter 3 (ZnT3) and released into the synaptic cleft, where it can modulate neuronal function. ZnT3 knockout (KO) mice lack ZnT3 and thus lack synaptic zinc. Previous studies have examined the behavioral phenotype of ZnT3 KO mice, mostly using mixed-sex or male-only groups. In the present study we focused specifically on the behavior of female ZnT3 KO mice (2-3 months old). An extensive battery of tests was administered to assess sensorimotor and cognitive behaviours, as well as to examine for a possible schizophrenia-like phenotype. ZnT3 KO mice performed similarly to wild type controls in the majority of tests. However, they were less accurate in the skilled reach task, suggesting impaired skilled motor learning, and faster to descend a vertical pole. ZnT3 KO mice were also slower in the open field and made fewer chamber entries in the social preference test, suggesting decreased exploratory locomotion. No differences were observed in the Morris water task or fear conditioning test. This is the first study to show a behavioural phenotype specifically for female ZnT3 KO mice. Comparing our results to previous studies, it appears that there may be sex-specific effects of eliminating ZnT3. Female ZnT3 KO mice exhibit abnormalities in locomotion and at skilled motor learning, but we were unable to detect spatial or fear learning deficits previously described in male ZnT3 KO mice.